Parameters influencing high-efficiency transfection of bacterial artificial chromosomes into cultured mammalian cells.
Although bacterial artificial chromosomes (BACs) provide a well-characterized resource for the analysis of large chromosomal domains, low transfection rates have proven a significant limitation for their use in cell culture models. Using TP53 BAC clones that contain expression cassettes for enhanced green fluorescent protein or red fluorescent protein, we have examined conditions that promote BAC transfection in hamster, human, and mouse cell lines. Atomic force microscopy shows that BAC transfection efficiency correlates with the generation of small, highly condensed but dispersed lipid: BAC DNA transfection complexes. BAC DNA purity and concentration are critical for good transfection; debris from purification columns induces the formation of large aggregates that do not gain entry into the cell, and DNA concentrations must be optimized to promote intramolecular condensation rather than intermolecular linking, which also causes aggregation and diminished transfection efficiency. The expression of both markers and genes within BACs initially occurs at lower levels than observed with plasmids, requiring 3-5 days to evaluate the transfection results. We also show that BACs can be co-transfected with other BACs, which provides for increased experimental flexibility.